Prolonged treatment with donepezil increases acetylcholinesterase expression in the central nervous system.
Acetylcholinesterase (AChE), an enzyme catalysing rapid hydrolysis of acetylcholine is the major enzyme in the metabolism of this neurotransmitter in the central nervous system and in the skeletal and smooth muscles. Donepezil is a reversible, primarily non-competitive, selective inhibitor of AChE used in patients with Alzheimer's disease for the improvement of cognitive deficits. We hypothesized that prolonged treatment with donepezil could increase AChE mRNA levels and AChE activity in the central nervous system. The levels of AChE mRNA and AChE activity in the brain sections of 6 animals treated for 28 days with donepezil (2 mg/kg s.c.) were visualized by an autoradiographic method of in situ hybridization and by Koelle histochemical staining, respectively, and compared with 6 control animals treated with physiologic saline. The images of autoradiograms and of AChE-stained brain sections were densitometrically analysed with a computerized imaging analysis system. We observed that 28-day treatment with donepezil in comparison to control treatment increased hippocampal AChE mRNA levels and AChE activity. Our data suggest that AChE up-regulation induced by prolonged treatment with AChE inhibitors may be the rationale for up-titration of AChE inhibitors during the treatment of AD. Further preclinical and clinical data are needed to evaluate the relative impact of the up-regulation of AChE activity on the outcome of prolonged treatment of AD patients with donepezil.